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STABLE TOPICAL COMPOSITIONS 

TECHNICAL FIELD 

The present invention relates to stable, leave-on skin care cosmetic 
compositions containing an active ingredient In particular it relates to 
stable, cosmetic, aqueous-containing compositions having gel networks, 
liquid crystalline phases, or both. Without being limited by theory, it is 
believed that the aqueous phase of these compositions contains relatively- 
low levels of free water. In other words, the water is believed to be bound 
as part of the gel network or liquid crystals. These compositions are useful 
for delivering a wide variety of active ingredients to the skin. 

BACKGROUND OF THE INVENTION 

A wide variety of active ingredients are currently known for treating 
various skin conditions. It is difficult to formulate many of these actives into 
cosmetically-elegant, oil-in-water systems because of stability, solubility, 
ionic strength, and other such formulation considerations. Representative 
of some of these active ingredients are materials such as salicylic acid, N- 
acetyl-L-cysteine, retinoic acid, phytic acid, and their pharmaceutically- 
acceptable salts. 

For example, cosmetic compositions containing salicylic add, N- 
acetyl-L-cysteine, and retinoic acid are known in the art. Salicylic acid and 
retinoic acid are keratoylic agents which are believed to help remove keratin 
plugs and to aid the skin's exfoliation process. These materials are also 
known for their anti-acne and anti-skin aging benefits. See C. Huber et aJ., 
Arch. Derm Res. 257, pp. 293-297, 1977; U.S. Patent No. 4,888,342, to 
Kligman, issued December 19, 1989; U.S. Patent No. 4,877,805, to 
Kligman, issued October 31, 1989; PCT Application No. US-92-09739, 
Publication No. 0614354, to R.L. Blank, published June 10, 1993; and PCT 
Application No. US-92-09737, Publication No. 0614353, to R.L Blank et al., 
published June 10, 1993, which are all incorporated by reference herein in 
their entirety. N-acetyl-L-cysteine is known for regulating wrinkles and skin 
atrophy (i.e. the thinning and general degradation of the dermis). See U.S. 
Patent No. 5,296,500, to Hillebrand, issued March 22, 1994, which is 
incorporated by reference herein in its entirety. 

It has been found that the compositions of the present invention are 
w ll-suited for formulating and delivering a wide variety of activ ingredients 
to the skin. Without being limited by theory, it is believed that thes 
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compositions contain g I network structures, liquid crystal structure, or both. 
It is believed that these gel networks and liquid crystals tend to bind the 
available water in the composition, thereby rendering the water less ' 
available for contributing to the instability and decomposition of the active 
ingredients. It is also found that these compositions are well-suited for 4 
carrying a high electrolyte concentration, making them ideal for delivering a 
wide range of ionic and other highly polar materials, e.g., zinc oxide, polar 
solvents. 

Therefore, it is an object of the present invention to provide novel 
compositions for delivering a wide variety of active ingredients to the skin. 

It is a further object of the present invention to provide water- 
containing compositions having gel networks, liquid crystals or both. 

It is a further object of the present invention to provide water- 
containing compositions which can accomodate a high electrolyte 
concentration. 

It is a further object of the present invention to provide stable 
compositions. 

It is still a further object of the present invention to provide 
compositions which have acceptable aesthetic properties. 

It is still a further object of the present invention to provide methods 
of treatment for a wide variety of skin conditions. 

SUMMARY OF THE IKIX/FMTIOM 

The present invention relates to leave on skin care compositions 
comprising: 

(A) from about 0.001 % to about 20% of an active ingredient; 

(B) from about 1 % to about 20% of a hydrophobic, structuring agent 
selected from the group consisting of saturated Cie to C30 fatt y 
alcohols, saturated to C30 fatty alcohols containing from 
about 1 to about 5 moles of ethylene oxide, saturated C-\q to 
C30 diols, saturated C16 to C30 monoglycerol ethers, saturated 
c 16 to C30 hydroxy fatty acids, and mixtures thereof, having a 
melting point of at least about 45°C; 

(C) from about 0.05 % to about 10% of a hydrophilic surfactant 
selected from the 

group consisting of anionic surfactants, cationic surfactants, 
zwitterionic surfactants, 

amphoteric surfactants, and mixtures thereof; and 



WO 97/01326 



PCT/US96/10940 



(D) from about 25% to about 98.949% water 
All percentages and ratios used herein are by weight of the total 
composition. All measurements made are at 25-r , ^ 

detailed BESSBIEHQM nr ti ie iNVFNrnrm 

The cosmetic compositions of the present invention are useful for 
TerZ To^Zl C ~° nS are in *• form of oi.-in-water emu.sions 

the T Z" v ^ h6rein ' 3 V3riety ° f ^ redie "ts known in 

the art These compos.t,ons are in the form of topical leave-on 
compositions. «*»cw, leave-on 

In particular the present invention relates to leave on skin care 
compos.t,ons which are oil-in-water emulsions, comprising- 

(A) from about 0.001 % to about 20% of an active ingredient 

sTJ^t 1 3b0Ut 20% ° f a> hydr0ph0bjc ' struct ^ agent 
selected from the group consisting of saturated C 16 to C 30 fatty 

a a b?ut^ Sa K rated 016 t0 ° 30 fatty a,C0h0,S containingfrom 
about 1 to about 5 moles of ethylene oxide, saturated C 16 to 

C 30 d.ols, saturated C 16 to C 30 monoglycerol ethers, saturated 
C16 to C 30 hydroxy fatty acids, and mixtures thereof, having a 
melting point of at least about 45°C; 

(C) from about 0.05 % to about 10% of a hydrophilic surfactant 
selected from the group consisting of anionic surfactants 
cabon,c surfactants, zwitterionic surfactants, amphoteric 
surfactants, and mixtures thereof; and 

(D) from about 25% to about 98.949% water 

*M Z^m?" ra,i ° * CO^ ' POnen, (B) 10 ""P 0 ™"' « *<=m about 
IV k!^« ' preferabl >" roro *«* 10=1 to about 1:1. more preferably 
tan about 5.1 to about 1:1, and even more preferably about 3:1. These 

^ZT 1 , 1 l 0 ™* 00 * ,amel,ar liquid "y*™** ««* 

eonHM. to ■» physical end chemioal stability of me composition a< 
temperatures from about -1 0°C to about 50°C. 

The compositions of the present invention have complex rheological 
charactenst.cs. These compositions have physical properties characteristic 
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^-n-water emulsions, ,iquid crystals, and crystalline gel networks. 
Without being l,m,ted by theory, it is believed that these compositions have 
low evels of free water, such that most of the water is bound up with liquid 
crystals or gel networks. It is found that these compositions are useful as 
vehicles for compositions which are labile in aqueous solution or dispersion 
tt.s also found that these compositions are useful for formulating actives 
which present a high electrolyte load for the composition, i.e. actives which 
are ionic or highly polar. 

The nature of liquid crystals, the formation of liquid crystals the 
properties and advantages of liquid crystals, and gel networks' are 
described further in G. Dahms, "Properties of O/W Emulsions with 
Aniso^opic Lamellar Phases," 101 Cosmetic, & Toiletries 113-115, (1986V 

lot Jf* CfySta,S in C ° SmetiC E ™' Si <™," ICISu rfa rt fl nt.>P„K„w^ 

TT * and GM - Ecc| eston, "Multiple-Phase Oil-ln-Water Emulsion " 41 
S °°- C ° Sm ° f Chem - 1 - 22 . (January/February 1990); all of which' are 
incorporated herein by reference in their entirety. 

The oil-in-water emulsions herein have desirable aesthetic and 
elegant properties, such as a rich and creamy, yet non-greasy, skin feel 
These emulsions can span a broad range of consistencies from thin lotions 

k TIL" 6 ™" Th6Se emulsions have viscosities ranging from 

about 100 cps to about 500,000 cps, preferably from about 3,000 cps to 
about 200,000 cps, more preferably from about 5000 cps to about 150 000 
cps, and even more preferably from about 5000 cps to about 100 000 cps 
as measured at a temperature of 25-C with a Brookfield Synchrc-Lectric 
Viscometer Model D. The oil-in-water emulsion compositions can span a 
wide range of pH values. Even though buffers can be utilized to help 
maintain the pH of the emulsion compositions, these are not required 
components, but are merely optional ingredients. 

(A) Active InqrpHionte 

The compositions of the present invention comprise a safe and 
effective amount of one or more active ingredients or pharmaceutical^ 
acceptable salts thereof. 

The term "safe and effective amount" as used herein, means an 
amount of an active ingredient high enough to modify the condition to be 
treated or to deliver the desired skin benefit, but low enough to avoid 
serious side effects, at a reasonable benefit to risk ratio within the scope of 
sound medical judgement. What is a safe and effectiv amount of the 
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SlltlT 9 ^! ^ ^ ^ SP6CifiC active ' the abj,i * of *• active to 
penetrate through the skin, the age, hea.th condition, and skin condition of 
the user, and other like factors. 

commnn. "^^"^ptable salts" are meant any of the 

. I" ** ^ SUitab ' e f ° r USe in ^ tissues of 

humans w,thout undue toxicity, irritation, incompatibility, instability irritation 
allergic response, and the like. * imtat,on - 

0 001%^' ^no aCtiVeS ° f ^ PreS6nt inV6nti0n fr ™ -bout 

n^flh f k Preferab,y fr ° m 8b0Ut ° t0 about 10% . ^d more 
preferably from about 0.025% to about 5% by weight of the composition 

be nJ^r iVeS US6fUl h6rein 030 be """"W ^ ^eir therapeutic 
benefit or the.r postulated mode of action. However, it is to be understood 
that the actives useful herein can in some instances provide more than one 
merapetrtK: benefit or operate via more than one mode of action. Therefore 
creations herein are made for the sake of convenience and are noi 

li^d I* 0 "f ^ t0 ^ PartiCU,ar app,icati0 " or ^Plications 
hsted. Also, pharmaceutically-acceptable salts of these materials are useful 

«7Lr> f ° ,,0Win9 aCtiV6S Preferab, y have the above outlined 
solubility parameters are useful in the compositions of the present invention. 
Anti-Acne Acttvev Examples of useful anti-acne actives include the 
keratoses such as salicylic acid (o-hydroxybenzoic acid), derivatives of 
salicylic acid such as 5-octanoyl salicylic acid, and resorcinol; retinoids 
such as retinoic acid and its derivatives (e.g., cis and trans); sulfur- 
containing D and L amino acids and their derivatives and salts, particularly 
their N-acetyl derivatives, a preferred example of which is N-acetyl-L- 
cyste.ne; lipoic acid; antibiotics and antimicrobials such as benzoyl 
peroxide, octopirox, tetracycline, 2,4,4".trichloro-2'-hydroxy diphenyl ether, 
3.4,4-tnchlorobanilide, azelaic acid and its derivatives, phenoxyethanol 
Phenoxypropanol, phenoxyisopropanol, ethyl acetate, clindamycin and 
meclocycline; sebostats such as flavonoids; and bile salts such as scymnol 
sulfate and its derivatives, deoxycholate, and cholate 
Anti-Wrinkle and Anti-Skin Atrophy Actives: Examples of antiwrinkle and 
ant«-skin atrophy actives include retinoic acid and its derivatives (e g cis 
and trans); salicylic acid and derivatives thereof; sulfur-containing D and L 
amino acids and their d rivatives and salts, particularly the N-acetyl 
derivatives, a preferred example of which is N-acetyl L-cysteine; thiols eg 
ethane thiol; alpha-hydroxy acids, e.g. glycolic acid, and lactic acid- phytic 
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acid, lipoic acid; lysophosphatidic acid, and skin peel agents (e.g., phenol 
and the like). 

Non-Steroidal Anti-lnflamm^ Actives (NSAIDS): Examples of NSAIDS 
include the following categories: propionic acid derivatives; acetic acid 
denvat.ves; fenamic add derivatives; biphenylcarboxylic acid derivatives- 

rl^ST f Z th6Se NSA,DS ^ fU " y d6SCribed in •» U -S- Pateni 
4 985,459 to Sunsh.ne et al., issued January 15, 1991, incorporated by 

reference herein. Examples of useful NSAIDS include acetyl salicylic acid 
ibuprofen, naproxen, benoxaprofen, flurbiprofen, fenoprofen, fenbufen 
ketoprofen, indoprofen, pirprofen, carprofen, oxaprozin, pranoprofen 
m,roprofen, tioxaprofen, suprofen, alminoprofen, tiaprofenic acid, fluprofen 
and bucloxic add. Also useful are the steroidal anti-inflammatory drugs 
induding hydrocortisone and the like. 

Topical AnesthRtics- Examples of topical anesthetic drugs include 
benzoca.ne, lidocaine, bupivacaine, chlorprocaine, dibucaine, etidocaine 
mep.vacaine, tetracaine, dyclonine, hexylcaine, procaine, cocaine' 
ketamine, pramoxine, phenol, and pharmaceutically acceptable salts 
thereof. 

Artificial Tanning Agents and Accelerator* : Examples of artificial tanning 
agents accelerators include dihydroxyacetone, tyrosine, tyrosine esters 
such as ethyl tyrosinate, and phospho-DOPA 

Antimicrobial and Antifungal Actives- Examples of antimicrobial and 
antifungal actives indude tt-ladam drugs, quinolone drugs, ciprofloxadn 
norfloxacin, tetracydine, erythromycin, amikacin, 2,4,4'-trichloro-2'-hydroxy 
diphenyl ether. 3,4,4'-trichlorobanilide, phenoxyethanol, phenoxy propanol 
phenoxyisopropanol, doxycycline, capreomycin, chlorhexidine' 
chlortetracydine, oxytetracycline, clindamycin, ethambutol, hexamidine 
isethionate, metronidazole, pentamidine, gentamicin, kanamydn 
Imeomydn, methacycline, methenamine, minocydine, neomydn, netilmidn 
paromomydn, streptomycin, tobramydn, miconazole, tetracycline 
hydrochloride, erythromydn, zinc erythromydn, erythromycin estolate, 
erythromydn stearate, amikacin sulfate, doxycycline hydrochloride 
capreomydn sulfate, chlorhexidine gluconate, chlorhexidine hydrochloride] 
chlortetracydine hydrochloride, oxytetracycline hydrochloride, clindamycin 
hydrochloride, ethambutol hydrochloride, metronidazole hydrochloride 
pentamidine hydrochloride, gentamicin sulfate, kanamydn sulfate' 
lineomycin hydrochloride, methacycline hydrochloride, methenamine 
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hippurate, methenamine mandelate, minocycline hydrochloride, neomycin 
sulfate, netilmicin sulfate, paromomycin sulfate, streptomycin sulfate, 
tobramycin sulfate, miconazole hydrochloride, amanfadine hydrochloride, 
amanfadine sulfate, octopirox, parachlorometa xylenol, nystatin, tolnaftate 
and clotrimazole. 

Sunscreenino Actives: Also useful herein are sunscreening agents. A wide 
variety of sunscreening agents are described in U.S. Patent No. 5,087,445, 
to Haffey et al., issued February 11, 1992; U.S. Patent No. 5,073,372, to 
Turner et al., issued December 17, 1991; U.S. Patent No. 5,073,371, to 
Turner et al. issued December 17, 1991; and Segarin, et al., at Chapter VIII, 
pages 189 et seq., of Cosmetics Science and Technolony all of which are 
incorporated herein by reference in their entirety. Preferred among 
those sunscreens which are useful in the compositions of the instant 
invention are those selected from the group consisting of 2-ethylhexyl p- 
methoxycinnamate, octyl methoxycinnamate, l-p-aminobenzoate, p- 
aminobenzoic acid, 2-phenylbenzimidazole-5-sulfonic acid, octocrylene, 
oxybenzone, homomenthyl salicylate, octyl salicylate, 4,4'-methoxy-t- 
butyldibenzoylmethane, 4-isopropyl dibenzoylmethahe, 3-benzylidene 
camphor, 3-(4-methylbenzylidene) camphor, titanium dioxide, zinc oxide, 
silica, iron oxide, and mixtures thereof. Still other useful sunscreens are 
those disclosed in U.S. Patent No. 4,937,370, to Sabatelli, issued June 26, 
1990; and U.S. Patent No. 4,999,186, to Sabatelli et al., issued March 12, 
1991; these two references are incorporated by reference herein in their 
entirety. The sunscreening agents disclosed therein have, in a single 
molecule, two distinct chromophore moieties which exhibit different ultra- 
violet radiation absorption spectra. One of the chromophore moieties 
absorbs predominantly in the UVB radiation range and the other absorbs 
strongly in the UVA radiation range. These sunscreening agents provide 
higher efficacy, broader UV absorption, lower skin penetration and longer 
lasting efficacy relative to conventional sunscreens. Especially preferred 
examples of these sunscreens include those selected from the group 
consisting of 4-N,N-(2-ethylhexyl)methylaminobenzoic acid ester of 2,4- 
dihydroxybenzophenone, 4-N,N-(2-ethylhexyl)methylaminobenzoic acid 
ester with 4-hydroxydibenzoylmethane, 4-N.N- (2-ethylhexyl)methylamino- 
benzoic acid ester of 2-hydroxy-4-(2-hydroxyethoxy)benzophenone, 4-N.N- 
(2-ethylhexyl)-methylaminobenzoic acid ster of 4-(2-hydroxyeth- 
oxy)dibenzoylmethane, and mixtures thereof. Generally, the sunscreens 
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can compris from about 0.5% to about 20% of the compositions useful 
herein. Exact amounts will vary depending upon the sunscreen chosen and 
the desired Sun Protection Factor (SPF). SPF is a commonly used 
measure of photoprotection of a sunscreen against erythema. See Federal 
Register, Vol. 43, No. 166. pp. 38206-38269, August 25, 1978, which is 
incorporated herein by reference in its entirety. 

Preferred examples of actives useful herein include those selected 
from the group consisting of salicylic acid, 3-hydroxy benzoic acid 4- 
hydroxy benzoic acid, acetyl salicylic acid, 2-hydroxybutanoic acid' 2- 
hydroxypentanoic acid, 2-hydroxyhexanoic acid, cis-retinoic acid, trans- 
retinoic acid, N-acetyl L-cysteine, lipoic acid, azelaic acid, arachidonic acid 
benzoylperoxide, tetracycline, ibuprofen, naproxen, hydrocortisone,' 
acetaminophen, resorcinol, phenoxyethanol, phenoxypropanol,' 
phenoxyisopropanol, 2,4,4'-trichloro-2'-hydroxy diphenyl ether, 3,4,4'- 
trichlorocarbanilide, octopirox, lidocaine hydrochloride, clotrimazole, 
miconazole, neocycin sulfate, p-aminobenzoic acid, 2-phenylbenzimidazole- 
5-sulfonic acid, dihydroxyacetone, and mixtures thereof. 

More preferred examples of actives useful herein include those 
selected from the group consisting of salicylic acid, acetyl salicylic acid, cis- 
retinoic acid, trans-retinoic add, N-acetyl-L-cysteine, lipoic acid, azelaic 
acid, tetracycline, ibuprofen, naproxen, acetaminophen, hydrocortisone, 
resorcinol, phenoxyethanol, phenoxypropanol, phenoxyisopropanol, 2,4,4'- 
trichloro-2'-hydroxy diphenyl ether, 3,4,4'-trichlorocarbanilide, octopirox, 2- 
phenylbenzimidazole-5-sulfonic acid, dihydroxyacetone, and mixtures 
thereof. 

Most preferred examples of actives useful herein include those 
selected from the group consisting of salicylic acid, cis-retinoic acid, trans- 
retinoic acid, N-acetyl L-cysteine, azelaic acid, lipoic acid, resorcinol, 
ibuprofen, naproxen, hydrocortisone, phenoxyethanol, phenoxypropanol,' 
phenoxyisopropanol, 2,4,4'-trichloro-2 , -hydroxy diphenyl ether, 3,4,4'- 
trichlorocarbanilide, 2-phenylbenzimidazole-5-sulfonic acid, 

dihydroxyacetone, and mixtures thereof. 

fB) Structuring Ag ent 
The present invention also comprises from about 1% to about 20%, 
preferably from about 1% to about 10%, mor preferably from about 3% to 
about 9%, of a stable, hydrophobic, structuring agent sel cted from th 
group consisting of saturated C<|6 to C30 fatty alcohols, saturated C16 to 
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C30 fatty alcohols containing from about 1 to about 5 moles of ethylene 
oxide, saturated C 16 to C 30 diols, saturated C 16 to C 30 monoglycerol 
ethers, saturated C 16 to C 30 hydroxy fatty acids, and mixtures thereof, 
having a melting point of at least about 45°C. Without being limited by 
theory, it is believed that these structuring agents are useful to assist in the 
formation of the rheological characteristic of the composition which 
contribute to the hydrolytic stability of the composition of the present 
invention. In particular structuring agents assist in the formation of the 
liquid crystalline gel network structures. 

The preferred structuring agents of the present invention are selected 
from the group consisting of stearyl alcohol, cetyl alcohol, behenyl alcohol, 
stearic acid, palmitic acid, the polyethylene glycol ether of stearyl alcohol 
having an average of about 1 to about 5 ethylene oxide units, the 
polyethylene glycol ether of cetyl alcohol having an average of about 1 to 
about 5 ethylene oxide units, and mixtures thereof. More preferred 
structuring agents of the present invention are selected from the group 
consisting of stearyl alcohol, cetyl alcohol, behenyl alcohol, the 
polyethylene glycol ether of stearyl alcohol having an average of about 2 
ethylene oxide units (steareth-2), the polyethylene glycol ether of cetyl 
alcohol having an average of about 2 ethylene oxide units, and mixtures 
thereof. Even more preferred structuring agents are selected from the 
group consisting of stearyl alcohol, cetyl alcohol, behenyl alcohol, steareth- 
2, and mixtures thereof. Most preferred is steareth-2, available under the 
tradename of Brij® 72 from ICI Americas. 

(C) HvdrODhilic Surfactant 

The compositions of the present invention comprise from about 0.05% 
to about 10%, preferably from about 1% to about 6%, and more preferably 
from about 1% to about 3% of at least one hydrophilic surfactant which can 
disperse the hydrophobic materials in the water phase. The surfactant, at a 
minimum, must be hydrophilic enough to disperse in water. 

The surfactants useful herein can include any of a wide variety of 
cationic, anionic, zwitterionic, and amphoteric surfactants disclosed in prior 
patents and other references. See McCutcheon's, Detergents and 
Emulsifiers, North American Edition (1986), published by AJIured Publishing 
Corporation; U.S. Patent No. 5,011,681 to Ciotti et al., issued April 30, 
1991; U.S. Patent No. 4,421,769 to Dixon et al., issued December 20, 1983; 
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and U.S. Patent No. 3,755,560 to Dickert et al., issued August 28, 1973; 
these four references are incorporated herein by reference in their entirety. 

The exact surfactant chosen will depend upon the pH of the 
composition and the other components present 

Preferred herein are cationic surfactants, especially dialkyl quaternary 
ammonium compounds. A wide variety of cationic surfactants useful herein 
are disclosed in U.S. Patent No. 5,151,209, to McCall et al., issued 
September 29, 1992; U.S. Patent No. 5,151,210, to Steuri et al., issued 
September 29, 1992; U.S. Patent No. 5,120,532, to Wells et al., issued 
June 9, 1992; U.S. Patent No. 4,387,090, to Bolich, issued June 7, 1983;; 
U.S. Patent 3,155,591, Hilfer, issued November 3, 1964; U.S. Patent No. 
3,929,678, to Laughlin et al., issued December 30, 1975; U.S. Patent No. 
3,959,461, to Bailey et al., issued May 25, 1976; McCutcheon's. Detergents 
& Emulsifiers, (North American edition 1979) M.C. Publishing Co.; and 
Schwartz, et al., Surface Active Agents Their Chemistry and Technology 
New York: Interscience Publishers, 1949; all of these documents being 
incorporated herein by reference in their entirety. The cationic surfactants 
useful herein include cationic ammonium salts such as those having the 
formula: 

" f 

R2— N— R3 

a. 

wherein R<|, is an alkyl group having from about 12 to about 30 carbon 
atoms, or an aromatic, aryl or alkaryl groups having from about 12 to about 
30 carbon atoms; R 2 . R3, and R4 are independently selected from 
hydrogen, an alkyl group having from about 1 to about 22 carbon atoms, or 
aromatic, aryl or alkaryl groups having from about 12 to about 22 carbon 
atoms; and X is any compatible anion, preferably selected from the group 
consisting of chloride, bromide, iodide, acetate, phosphate, nitrate, sulfate, 
methyl sulfate, ethyl sulfate, tosylate, lactate, citrate, glycolate, and mixtures 
thereof. Additionally, the alkyl groups of R 1t R 2 , R 3 , and R4 can also 
contain ester and/or ether linkages, or hydroxy or amino group substituents 
(e.g., the alkyl groups can contain polyethylene glycol and polypropylene 
glycol moieties). 



X" 
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More preferably, R-j is an alkyl group having from about 12 to about 
22 carbon atoms; R 2 is selected from H or an alkyl group having from about 
1 to about 22 carbon atoms; R 3 and R4 are independently selected from H 
or an alkyl group having from about 1 to about 3 carbon atoms; and X is as 
described previously. 

Most preferably, R-j is an alkyl group having from about 12 to about 22 
carbon atoms; R 2 , R 3 , and R4 are selected from H or an alkyl group having 
from about 1 to about 3 carbon atoms; and X is as described previously. 

Alternatively, other useful cationic emulsifiers include amino-amides, 
wherein in the above structure R<\ is alternatively RsCONH-fCHtyn-. 
wherein R 5 is an alkyl group having from about 12 to about 22 carbon 
atoms, and n is an integer from about 2 to about 6, more preferably from 
about 2 to about 4, and most preferably from about 2 to about 3. 
Nonlimiting examples of these cationic emulsifiers include stearamidopropyl 
PG-dimonium chloride phosphate, behenamidopropyl PG dimonium 
chloride, stearamidopropyl ethyldimonium ethosulfate, stearamidopropyl 
dimethyl (myristyl acetate) ammonium chloride, stearamidopropyl dimethyl 
cetearyl ammonium tosylate, stearamidopropyl dimethyl ammonium 
chloride, stearamidopropyl dimethyl ammonium lactate, and mixtures 
thereof. Especially preferred is behenamidopropyl PG dimonium chloride. 

Nonlimiting examples of quaternary ammonium salt cationic 
surfactants include those selected from the group consisting of cetyl 
ammonium chloride, cetyl ammonium bromide, lauryl ammonium chloride, 
lauryl ammonium bromide, stearyl ammonium chloride, stearyl ammonium 
bromide, cetyl dimethyl ammonium chloride, cetyl dimethyl ammonium 
bromide, lauryl dimethyl ammonium chloride, lauryl dimethyl ammonium 
bromide, stearyl dimethyl ammonium chloride, stearyl dimethyl ammonium 
bromide, cetyl trimethyl ammonium chloride, cetyl trimethyl ammonium 
bromide, lauryl trimethyl ammonium chloride, lauryl trimethyl ammonium 
bromide, stearyl trimethyl ammonium chloride, stearyl trimethyl ammonium 
bromide, lauryl dimethyl ammonium chloride, stearyl dimethyl cetyl ditallow 
dimethyl ammonium chloride, dicetyl ammonium chloride, dicetyl ammonium 
bromide, dilauryl ammonium chloride, dilauryl ammonium bromide, distearyl 
ammonium chloride, distearyl ammonium bromide, dicetyl methyl ammonium 
chloride, dicetyl methyl ammonium bromide, dilauryl methyl ammonium 
chloride, dilauryl methyl ammonium bromide, distearyl methyl ammonium 
chloride, distearyl methyl ammonium bromide, and mixtures thereof. 
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Additional quaternary ammonium salts include those wherein the C 12 to 
C30 alkyl carbon chain is derived from a tallow fatty acid or from a coconut 
fatty acid. The term "tallow" refers to an alkyl group derived from tallow fatty 
acids (usually hydrogenated tallow fatty acids), which generally have 
mixtures of alkyl chains in the C 16 to C 18 range. The term "coconut" refers 
to an alkyl group derived from a coconut fatty acid, which generally have 
mixtures of alkyl chains in the C 12 to C 14 range. Examples of quaternary 
ammonium salts derived from these tallow and coconut sources include 
ditallow dimethyl ammonium chloride, ditallow dimethyl ammonium methyl 
sulfate, di(hydrogenated tallow) dimethyl ammonium chloride, 
di(hydrogenated tallow) dimethyl ammonium acetate, ditallow dipropyl 
ammonium phosphate, ditallow dimethyl ammonium nitrate, 
di(coconutalkyl)dimethyl ammonium chloride, di(coconutalkyl)dimethyi 
ammonium bromide, tallow ammonium chloride, coconut ammonium 
chloride, stearamidopropyl PG-dimonium chloride phosphate, 
stearamidopropyl ethyldimonium ethosulfate, stearamidopropyl dimethyl 
(myristyl acetate) ammonium chloride, stearamidopropyl dimethyl cetearyl 
ammonium tosylate, stearamidopropyl dimethyl ammonium chloride, 
stearamidopropyl dimethyl ammonium lactate, and mixtures thereof. An 
example of a quaternary ammonium compound having an alkyl group with 
an ester linkage is ditallowyl oxyethyl dimethyl ammonium chloride. 

More preferred cationic surfactants are those selected from the group 
consisting of behenamidopropyl PG dimonium chloride, dilauryl dimethyl 
ammonium chloride, distearyl dimethyl ammonium chloride, dimyristyl 
dimethyl ammonium chloride, dipalmityl dimethyl ammonium chloride, 
distearyl dimethyl ammonium chloride, stearamidopropyl PG-dimonium 
chloride phosphate, stearamidopropyl ethyldiammonium ethosulfate, 
stearamidopropyl dimethyl (myristyl acetate) ammonium chloride, 
stearamidopropyl dimethyl cetearyl ammonium tosylate, stearamidopropyl 
dimethyl ammonium chloride, stearamidopropyl dimethyl ammonium lactate, 
and mixtures thereof. 

Most preferred cationic surfactants are those selected from the group 
consisting of behenamidopropyl PG dimonium chloride, dilauryl dimethyl 
ammonium chloride, distearyl dimethyl ammonium chloride, dimyristyl 
dimethyl ammonium chloride, dipalmityl dimethyl ammonium chloride, and 
mixtures thereof. 
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A preferred combination of cationic surfactant and structuring agent is 
behenamidopropyl PG dimonium chloride and/or behenyl alcohol, wherein 
the ratio is preferably optimized to maintained to enhance physical and 
chemical stability, especially when such a combination contains ionic and/or 
highly polar solvents. This combination is especially useful for delivery of 
sunscreening agents such as zinc oxide and octyl methoxycinnamate. 

A wide variety of anionic surfactants are also useful herein. Sjee 
e.g., U.S. Patent No. 3,929,678, to Laughlin et a!., issued December 30,' 
1975, which is incorporated herein by reference in its entirety. Nonlimiting 
examples of anionic surfactants include the alkoyl isethionates, and the 
alkyl and alkyl ether sulfates. The alkoyl isethionates typically have the 
formula RCO-OCH 2 CH 2 S0 3 M wherein R is alkyl or alkenyl of from about 
10 to about 30 carbon atoms, and M is a water-soluble cation such as 
ammonium, sodium, potassium and triethanolamine. Nonlimiting examples 
of these isethionates include those alkoyl isethionates selected from the 
group consisting of ammonium cocoyl isethionate, sodium cocoyl 
isethionate, sodium lauroyl isethionate, sodium stearoyl isethionate, and 
mixtures thereof. 

The alkyl and alkyl ether sulfates typically have the respective 
formulae ROSO3M and RO(C 2 H 4 0) x S0 3 M, wherein R is alkyl or alkenyl of 
from about 10 to about 30 carbon atoms, x is from about 1 to about 10, and 
M is a water-soluble cation such as ammonium, sodium, potassium and 
triethanolamine. Another suitable class of anionic surfactants are the 
water-soluble salts of the organic, sulfuric acid reaction products of the 
general formula: 

R-j-SOg-M 

wherein R 1 is chosen from the group consisting of a straight or branched 
chain, saturated aliphatic hydrocarbon radical having from about 8 to about 
24, preferably about 10 to about 16, carbon atoms; and M is a cation. Still 
other anionic synthetic surfactants include the class designated as 
succinamates, olefin sulfonates having about 12 to about 24 carbon atoms, 
and b-alkyloxy aikane sulfonates. Examples of these materials are sodium 
lauryl sulfate and ammonium lauryl sulfate. 

Other anionic materials useful herein are soaps (i.e. alkali metal 
salts, e.g., sodium or potassium salts) of fatty acids, typically having from 
about 8 to about 24 carbon atoms, preferably from about 10 to about 20 
carbon atoms. Th fatty acids used in making the soaps can be obtain d 
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from natural sources such as. for instance, plant or animal-derived 
glycerides (e.g., palm oil, coconut oil, soybean oil, castor oil, tallow, lard, 
etc.) The fatty acids can also be synthetically prepared. Soaps are 
described in more detail in U.S. Patent No. 4,557,853, cited above. 

Amphoteric and zwitterionic surfactants are also useful herein. 
Examples of amphoteric and zwitterionic surfactants which can be used in 
the compositions of the present invention are those which are broadly 
described as derivatives of aliphatic secondary and tertiary amines in which 
the aliphatic radical can be straight or branched chain and wherein one of 
the aliphatic substituents contains from about 8 to about 22 carbon atoms 
(preferably Ce - C^q) and one contains an anionic water solubilizing group, 
e.g., carboxy, sulfonate, sulfate, phosphate, or phosphonate. Examples are 
alkyl imino acetates, and iminodialkanoates and aminoalkanoates of the 
formulas RN[CH 2 ) m C0 2 M] 2 and RNH(CH 2 ) m C0 2 M wherein m is from 1 to 
4, R is a C8-C22 alkyl or alkenyl, and M is H, alkali metal, alkaline earth 
metal ammonium, or alkanolammonium. Also included are imidazolinium 
and ammonium derivatives. Specific examples of suitable amphoteric 
surfactants include sodium 3-dodecyl-aminopropionate, sodium 
3-dodecylaminopropane sulfonate, N-alkyltaurines such as the one 
prepared by reacting dodecylamine with sodium isethionate according to 
the teaching of U.S. Patent 2,658,072 which is incorporated herein by 
reference in its entirety; N-higher alkyl aspartic acids such as those 
produced according to the teaching of U.S. Patent 2,438,091 which is 
incorporated herein by reference in its entirety; and the products sold under 
the trade name "Miranol" and described in U.S. Patent 2,528,378, which is 
incorporated herein by reference in its entirety. Other examples of useful 
amphoterics include phosphates, such as coamidopropyl PG-dimonium 
chloride phosphate (commercially available as Monaquat PTC, from Mona 
Corp.). 

Also useful herein as amphoteric or zwitterionic surfactants are the 
betaines. Examples of betaines include the higher alkyl betaines, such as 
coco dimethyl carboxymethyl betaine, lauryl dimethyl carboxymethyl 
betaine, lauryl dimethyl alphacarboxyethyl betaine, cetyl dimethyl 
carboxymethyl betaine, cetyl dimethyl betaine (available as Lonzaine 16SP 
from Lonza Corp.), lauryl bis-(2-hydroxyethyl) carboxymethyl betaine, 
stearyl bis-(2-hydroxypropyl) carboxymethyl betaine, oleyl dimethyl gamma- 
-carboxypropyl betaine, lauryl bis-(2-hydroxypropyl)alpha-carboxyethyl 



WO 97/01326 



PCT/DS96/10940 



15 

betaine, coco dimethyl sulfopropyl betaine, stearyl dimethyl sulfopropyl 
betaine, lauryl dimethyl sulfoethyl betaine, lauryl bis-(2-hydroxyethyl) 
sulfopropyl betaine, and amidobetaines and amidosulfobetaines (wherein 
the RCONH(CH 2 ) 3 radical is attached to the nitrogen atom of the betaine), 
oleyl betaine (available as amphoteric Velvetex OLB-50 from Henkel), and 
cocamidopropyl betaine (available as Velvetex BK-35 and BA-35 from 
Henkel). 

Other useful amphoteric and zwitterionic surfactants include the 
sultaines and hydroxysultaines such as cocamidopropyl hydroxysultaine 
(available as Mirataine CBS from Rhone-Poulenc), and the alkanoyl 
sarcosinates corresponding to the formula RCON(CH 3 )CH 2 CH 2 C0 2 M 
wherein R is alkyl or alkenyl of about 10 to about 20 carbon atoms, and M is 
a water-soluble cation such as ammonium, sodium, potassium and 
trialkanolamine (e.g., triethanolamine), a preferred example of which is 
sodium lauroyl sarcosinate. 

(D) Water 

The compositions of the present invention comprise from about 25% to 
about 98.949%, more preferably from about 65% to about 95%, and most 
preferably from about 70% to about 90% water. 

Optional Components 

Each of the water and oil phases of the emulsions can comprise a 
wide variety of optional components. Typical of such optional components 
are: 

Alkoxvlated Alcohols The compositions of the present invention comprise 
from about 0.1% to about 25%, preferably from about 0.1% to about 15%, 
and more preferably from about 6% to about 10% of an alkoxylated alcohol 
and/or alkoxylated polyol. The alkoxylated alcohols and polyols useful 
herein generally are hydrophobic, having a solubility in water of less than 
about 1 gram per about 100 grams of water at 25°C. Preferably, these 
solvents have a minimum of 10-20 moles of propylene oxide. These 
compounds are typically formulated into the oil phase of the oil-in-water 
emulsions as described in the Examples below. Mixtures of alkoxylated 
alcohols and polyols can be used herein. The alkoxylated alcohols useful 
herein can be described by the following general formula: 

R— 0(CHCH 2 0)nH 

I 

X 
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wherein R is selected from the group consisting of alcohols, polyols, diols, 
and mixtures thereof, having a chainlength of from about 2 to about 30 
carbon atoms; n is an integer from about 3 to about 40; X is selected from 
the group consisting of hydrogen, methyl, ethyl, propyl, and mixtures 
thereof. 

Preferably R is selected from the group consisting of alcohols, polyols 
diols, or mixtures thereof, having a chainlength of from about 4 to about 20 
carbon atoms; X is methyl; and n is an integer from about 6 to about 35. 
More preferably R is selected from the group consisting of alcohols, polyols, 
diols, or mixtures thereof, having a chainlength of from about 4 to about 18 
carbon atoms; X is methyl; and n is an integer from about 10 to about 20. 

Nonlimiting examples of classes of alkoxylated alcohols useful herein 
include propoxylated and butoxylated ethers of alcohols and polyols. These 
compounds can be described as PPG and PBG alkyl ethers wherein the 
PPG and PBG are commonly used designations for polypropylene glycol 
and polybutylene glycol, respectively. The average number of PPG or PBG 
groups in these ethers is commonly given by a number designation after the 
PPG or PBG. For example, PPG-14 butyl ether, would designate a 
polypropylene glycol ether of butanol wherein the molecule has on average 
1 4 propylene glycol units. 

Nonlimiting examples of alkoxylated alcohols useful herein include 
PPG-10 butyl ether, PPG-11 butyl ether, PPG-12 butyl ether, PPG-13 butyl 
ether, PPG-14 butyl ether, PPG-15 butyl ether, PPG-16 butyl ether, PPG-17 
butyl ether, PPG-18 butyl ether, PPG-19 butyl ether, PPG-20 butyl ether, 
PPG-22 butyl ether, PPG-24 butyl ether, PPG-30 butyl ether, PPG-11 
stearyl ether, PPG-15 stearyl ether, PPG-10 oleyl ether, PPG-7 lauryl ether, 
PPG-30 Isocetyl ether, PPG-10 glyceryl ether, PPG-15 glyceryl ether, PPG- 
10 butyleneglycol ether,. PPG-15 butylene glycol ether, PPG-27 glyceryl 
ether, PPG-30 cetyl ether, PPG-28 cetyl ether, PPG-10 cetyl ether, PPG-10 
hexylene glycol ether, PPG-15 hexylene glycol ether, PPG-10 1,2,6- 
hexanetriol ether, PPG-15 1,2,6-hexanetriol ether, and mixtures thereof. 

Preferred alkoxylated alcohols are those selected from the group 
consisting of PPG-14 butyl ether, PPG-15 stearyl ether, PPG-11 stearyl 
ether, PPG-20 oleyl ether, and mixtures thereof. 

More preferred alkoxylated alcohols are those selected from the group 
consisting of PPG-14 butyl ether, PPG-15 stearyl ether, and mixtures 
thereof. PPG-14 butyl ether is available under the tradename Fluid AP from 
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Union Carbide Corporation. PPG 15 stearyl ether is available under the 
tradename Arlamol E from ICI Americas Corporation. 

Nonlimiting examples of alkoxylated polyols useful herein include 
those selected from the group consisting of PPG-10 1,4-butanediol, PPG-12 
1,4-butanediol, PPG-14 1,4-butanediol, PPG-2 butanediol, PPG-10 1,6- 
hexanediol, PPG-12 1,6-hexanediol, PPG-14 hexanediol, PPG-20 
hexanediol, and mixtures thereof. Preferred are those selected from the 
group consisting of PPG-10 1,4-butanediol, PPG-12 1,4-butanediol, PPG-10 
1,6-hexandiol, and PPG-12 hexanediol, and mixtures thereof. More 
preferred is PPG-10 1,4-butanediol. This compound is commercially 
available under the tradename Macol 57 from PPG/Mazer Corporation. 
Polypropylene Glycols Polypropylene glycols and propylene glycol are 
useful herein, at a level of from about 1% to about 5% by weight of the 
composition, preferably from about 2% to about 3.5% by weight of the 
composition, to enhance the penetration of the acidic active ingredient of 
the present invention. Polypropylene glycols are polymers which are 
typically formed from the polymerization of propylene oxide, propylene 
glycol, propylchlorohydrin, propylbromohydrin, and other related materials. 
Polypropylene glycols are represented by the following formula: 

H[OCH2CH] n OH 
CH 3 

wherein n is an integer from about 10 to about 50, preferably from about 15 
to about 40, and more preferably from about 20 to about 34. In the above 
structure, even though one isomeric orientation is depicted for convenience, 
this depiction is not intended to preclude other isomeric structures. The 
polypropylene glycols are commonly designated as PPG's followed by a 
number indicating the average number of repeating units in the structure. 
For example, PPG-30 would correspond to the above structure wherein n 
has an average value of about 30. Based on this nomenclature, the 
polypropylene glycols useful herein encompass those designated as PPG- 
10 through PPG-50, more preferably those designated as PPG-15 through 
PPG-40, and most preferably those designated as PPG-20 through PPG-34. 
Humectants Another optional component of the compositions of the 
present invention is a humectant. When used herein, the humectant can 
comprise from about 0.1% to about 20%, more preferably from about 0.5% 
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to about 10% and mosl preferably from about 1% ,o about 5% by weight of 
htmeaTT ^ *"* ^ ma,erialS are as 

~ a skin — - - 

Examples of humectants useful herein include materials suoh as urea- 
auantdme; saturated or unsaturated alky, alpha hydroxy acids suTas 
glycol* aad and glycolate salts (e.g. ammonium and quaternar^ a,M 

aZra,r, lac "° acid 160,6,6 56,,s <°* ™- « 

quaternary alkyl ammontum); aloe vera in any of Its variety of forms (e g 
aloe vera gel); poiyhydroxy alcohols such as sorbitol glycerol 2 
molecular weigh, polypropylene glycols (e.g., dipropylene glycol' aw 

gTTaTtheT T"* Pr0Pylene *«* 8'vcof.hexyl nl 

S„ . : polyem >" en9 f"*** susars and starches; sugar and 

o ra2. ?h , (6 ' 9 " 6lk0)<y ' 6,ed 9lUC0Se,; hya,uronte "*» *itm starch- 

« 1,607,6,65 65 S6nW61 (R ™> IM - 100 °. IM -«00, and 
W-2500 (avertable from Celanese Superabsorben, Materials. PortsmouU, 

JL^T '~ n0e,hanolami ™. acetamide monoethano.amine; 
prapoxylaed glycerol (as described In U.S. Patent No. 4,976,953 to On- e 

ns'JnteM TTZ r 1 1 ' 199 °' *"* 15 inCOfp0ratea * h arain in 

its entirety); and mixtures thereof. 

Preferred humectants useful in the compositions of the present 
invention are urea, C3-C6 diols and triols, low molecular weight 
polypropylene glycols, and propoxylated glycerin. Preferred humectants 
include those materials selected from the group consisting of urea 

ZTV^l'l'^ y<imXyPr0Pa ^ 9,yCerin ' 9»ycol, hexylene 

glycol. 1,4-d.hydroxyhexane, 1,2,6-hexanetriol, dipropylene glycol 
^propylene glycol, and mixtures thereof. More preferred are those selected 
from the group consisting of urea, glycerin, propylene glycol, hexylene 
glycol g lycenn, d.propylene glycol, tripropylene glycol, and mixtures 
thereof. Most preferred is propylene glycol, urea, glycerin, and mixtures 
inereof. 

Emollients The compositions of the present invention can also include an 
emolhent. Examples of suitable emollients include, but are not limited to 
volatile and non-volatile silicone oils (e.g., dimethicone, cyclomethicone,' 
dimethiconol, and the like), highly branched hydrocarbons, and mixtures 
thereof. Emollients useful in the instant invention are further described in 
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U.S. Patent No. 4,919,934, to Deckner et al., issued April 24 1990, which is 
incorporated herein by reference in its entirety. 

The emollients can typically comprise in total from about 01% to 
about 25%, more preferably from about 0.5% to about 10%, and most 
preferably from about 0.5% to about 5% by weight of the composition 
Additional Ing reHiontc 

A variety of additional ingredients can be incorporated into the 
compositions of the present invention. These additional ingredients at a 
minimum, must be acid stable. Non-limiting examples of these additional 
ingredients include vitamins and derivatives thereof (e.g. tocopherol 
panthenol, and the like); other thickening agents (e.g., polyacrylamide and 
C 13 . 14 isoparaffin and laureth-7, available as Sepigel 305 from Seppic 
Corp., Fairfield, NJ; and branched polysaccharides such as scleroglucan 
available under the tradename Clearogel® CS 11 from Michel Mercier 
Products Inc., Mountainside, NJ); saturated and/or unsaturated alkyl alpha 
hydroxy acids; resins; gums (e.g. guar gum, xanthan gum and the like) 
waxes (both naturally occurring and synthetic); polymers for aiding the filrn^ 
forming properties and substantivity of the composition (such as a 
copolymer of eicosene and vinyl pyrrolidone, an example of which is 
available from GAF Chemical Corporation as Ganex V-220®); abrasive 
scrub particles for cleansing and exfoliating the skin [e.g., ACuscrub® Mild 
Abrasives, (e.g., ACuscrub® 30, 31, 32, 40, 41, 42, 43, 44, 50, 51, and 52) 
available from Allied Signal, Inc., Morristown, NJ; and 3M Brand PMU 
Capsules microecapsulated mineral oil available from 3M Corporation, St. 
Paul, MNJ; preservatives for maintaining the antimicrobial integrity of the 
compositions; skin penetration aids such as DMSO, 1- 
dodecylazacycloheptan-2-one (available as Azone® from the Upjohn Co.) 
and the like; skin bleaching (or lightening) agents including but not limited to 
hydroquinone, kojic acid and sodium metabisulfite; chelators and 
sequestrants; and aesthetic components such as fragrances, pigments, 
colorings, essential oils, skin sensates, astringents, skin soothing agents,' 
skin healing agents and the like, nonlimiting examples of these aesthetic 
components include panthenol and derivatives (e.g. ethyl panthenol), aloe 
vera, pantothenic acid and its derivatives, clove oil, menthol, camphor, 
eucalyptus oil, eugenol, menthyl lactate, witch hazel distillate, allantoin, 
bisabalol, dipotassium glycyrrhizinate and the like. 
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hvdrnl •? 9 ^ ^ S3tUrated and/or ""saturated alkyl alpha 
hydroxy aads, at a level of from about 0.05% to about 5% by weiont «Z 
composition, such as lactic acid lactate salts <l « 
quaternary alky, ammonium), glycolic 2^^^ eTaZn^ 
and quaternary alkyl ammonium), and fru it T 
hydroxy acids is disclosed in Walter P^H^T^IS; 
Ag-ns. Soao/Co^^K^,., ^ rrh||>| ' 

wh,ch,s herein incorporated by reference in its entity. X 

Methods nf Tfa^^-j 
The present invention also relates to methods wherein an effective 
emoun ^ me active ingredient is deposited on me skin in order toto^ 

air h ^ * " *° d9,iV8r me ^ *> •* 

a™un, ,s an adequate amount to deliver fhe desired benefit but low enough 

to avotd sertous s,de effects at a reasonable benefit to risk ratio within the 

o3cilT« T"' iUd9ement " 3 Safe « e ^ive amo n. 
the actdtc acttve wtll vary with the specific active, the ability of the active to 

" mrouoh me skin, me e 9 e of me use, me heaimC o «2 

<mt. me sktn condition of me use, and other like factors. Such melds 

compnse topically applying »o ma skin or scalp, an effective amlTo^ 

compo *on of me present invention. The composition can be epp led £ 

several days in a row, weeks, months or years at an appropriate mtervaT 

Appropnate inters are from about three times daily to aC onHme 

ZZ ST T - aboul « mes *i * ^ « ™ 
ZLa™^' 7\T rably about one time **• •"■ «■**» 

results are achteved. A wide range of quantities of ma compositions of the 
Present mvenbon can be emptoyed «o provide a bene*. Quango L 
Pfesen composes which are Neatly applied to provide a ben*™ can 

aZJT a °^K° 1 ^ ? ^ 10 m9tan2 - A usefu" 
amount to use is about 2 mg/cm2 

EXAMPIFR 

emboTmir^ eXamP ' eS deSC * e « *"»<**. 

Ilatr . SC0Pe " 9,6 PreSent inven,ion - " rhe are 

SH-r . °k • X " P0Se " '" U5,ra,i0n " d not 10 b ° ""sfrued as 
stations of me present invention, as many variations thereof are possible 
without departing from the spirit and scope of me invention 
Ingredients are identified by chemical or CTFA nam . 
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EXAMPLES l-H 
Leave On Mo isturizing nompositions 
Leave on moisturizing, oil-in-water emulsions are prepared by 
combining the following ingredients using conventional mixing techniques 
as described below. 



Ingredient 


i 


II 




IA/T OA 
Wl.% 


WT.% 


Salicvlic Acid 




1.5 


PPG-14 Butvl Fthpr 


o.UU 


8.00 


Glycerin 


4.00 


4.00 


Stearyl Alcohol 


1.5 


1.5 


Cetyl Alcohol 


3.00 


3.00 


Distearyl Dimethyl 


0.1 


0.1 


Ammonium Chloride 




Propylene Glycol 1 


3.00 


3.00 


Steareth-21 1 


2.0 


2.0 


Steareth-2 2 


1.0 


1.0 


Dimethicone 3 


1.0 


1.0 


Cyclomethicone4 


1.0 


1.0 


Disodium EDTA 


0.02 


0.02 


Minors 


0.07 1 


0.07 


Water 


QS100 


QS100 



moles of ethylene oxide. 

2polyethylene glycol ether of stearyl alcohol with an average of about 2 
moles of ethylene oxide. 

3 A mixture of fully methylated linear siloxane polymers end blocked with 
trimethyldiloxy units. 

4 A cyclic dimethyl polysiloxane compound. 
The above compositions are prepared as follows: 

First prepare a water phase by heating the water to a temperature of 
about 180°F (82 C C) and adding the distearyl dimethyl ammonium chloride, 
glycerin, and propylene glycol. Keep this mixture at a t mperatur of from 
about 65°C to about 75°C. 
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st 6 J, n kT 6 " ^ the 0i ' Phase b * *• cetyl alcohol 

1«U ' Stear6th " 2, Steare01 - 21 ' the dim *nicone, and the 

In a separate vessel prepare the salicylic acid phase bv mivinn th« 

c?r;* *■ ppg - 14 bu * ~ * a £ 

Thereafter, mi, the salicylic acid phase into the oil phase at a 

i~rse°:r - 65 ; c ,o *"* 75 * c - - <>» < 

a^S c clT T m '" 31 3 ,emperalUre * *» *« to 
T^^r i reSl "" n9 miX,,Jre 10 8 «^»«" of from about 40-C 
to about 50-C. Thereafter, add a mixture comprising the minor inoredtente 
•rift. ...sodium EDTA to me emulsion. Coo. to ambient tenZZe 
In me altemabve the above compositions can be prepared as Llows- 

'bJZTZl^lT'l*?**" 9 10 3 of 

aooui 180 r (82 C) and adding the distearyl dimethyl ammonium chloride 

s^r^ ca,yi *** s,ea * ^ -^n. 

steareth-21. Keep thts mixture at a temperature of from about 65°C to about 
In a separate vessel prepare the salicylic acid phase by mixing the 

TX~2 A **■ e,her ' ma dime,NcoTO ' - *• 

at a temperature of from about 65°C to about 75°c 

Thereafter, mix the salicylic acid phase mixture into the water phase 
mixutre and mil. at a temperature of from about 65-C to about 7 5 ' C t» 
me resulbng mature to a temperature of from about 40-C to about 50-C 
Thereafter add a mixture comprising the minor ingredients and the 
disodium EOTA to the emulsion. Cool to ambient temperature 

The resulting compositions are useful for application to the skin for 
deitvenng me add active are uselu. for treating wrinldes, dry skin and 
^related condKions of me skin. These composes demonsfrate gc^ 

In further embodiments compositions are prepared in which the salicylic 
actd ,s replaced with 0.025% retinoic acid and 0.5% N-acetyl-L-cysteine 
respecbvely. with the water levels being adjusted accordingly 
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EXAMPLE HI 
Leave On Hnmpnci»^ n 

innro^ *T° °" ~ mpo8itions N-ac*tyl-L-cysteine as the active 

.ngred.ent ,s prepared by combining the following ingredients ulg 
conventual mixing techniques as described below. 

Ingredient 

Water ^21% 



QS100 
3.25 
3.0 



PPG-15 Stearyl Ether 
Glycerin 
Stearyl Alcohol 

Steareth-2 „! 
Polyethylene 1 
Dimethicone2 

Distearyl Dimethyl Ammonium Chloride 

Cyclomethicone (and) Dimethicono|3 

Sodium Hydroxide 

Cetyl Alcohol 

N-Acetyl-L-Cysteine 
Benzyl Alcohol 
Steareth-21 
Methyl Paraben 
Behenyl Alcohol 
Fragrance 
Citric Acid 
Disodium EDTA 
Propyl Paraben 
Zinc Oxide 



1.097 
1.0 
1.0 
0.95 
0.75 
0.58 
0.559 
0.50 
0.50 
0.366 
0.25 
0.221 
0.20 
0.19 
0.13 
0.10 

1 i , 0025 

Low density polyethylene powder available from U.S. Industrial Chemical 
as MN-714 and MN-722. 

2 Available as Dow Coming 10 Centistoke dimethicone fluid from Dow 
Coming Corporation. 

3 Available as Dow Coming Q2-1401 fluid from Dow Coming Corporation. 
The above composition is prepared as follows: 

A water phase is prepared by combining about 90% of the water 
glycenn, methyl paraben, and disodium EDTA and heating to 70-75 °C 
Next, an oil phase is prepared by combining the PPG-15 stearyl ether 
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stearyl alcohol, steareth-2, distearyl dimethyl ammonium chloride, cetyl 
alochol, stearth-21, behenyl alcohol, propyl paraben and heating to 70-75<> 
C. The oil phase is mixed into the water phase with stirring, and the 
resulting mixture is flash-cooled with stirring to 35-40 «C Next the 
remaining water, N-acetyl-L-cysteine, citric acid, and zinc oxide are 
combined and added to the mixture with stirring. The remaining ingredients 
are then added with stirring. 

The resulting composition is useful for application to the skin for 
del.ver.ng the active and to treat and improve the appearance of the skin. 

EXAMPLES IV-V 
. Sunscreeni no Compr.sitinn 
Sunscreening compositions containing zinc oxide and octyl 
methoxycinnamate as the active ingredient is prepared by combining the 
following ingredients using conventional mixing techniques as described 



Ingredient 


1 


II 




WT.% 


WT.% 








Octyl methoxycinnamate 


6.0 


7.5 


Zinc Oxide ' 


5.0 


10.0 


Isohexadecane -—— 


4.0 


3.0 


Glycerin 


3.00 


5.0 


Steareth-2 


1.5 


2.0 


Stearyl alcohol 


1.5 


1.5 


Behenyl alcohol 


1.25 


1.5 


Cetyl alcohol 


0.00 


2.00 


Benzyl alcohol 


0.50 


0.50 


Behenamidopropyl PG dimonium chloride 


0.30 


1.00 


Methyl paraben 


0.25 


0.25 


Propyl paraben 


0.15 


0.15 


Disodium EDTA 


0.10 


0.10 


Water 


QS100 


QS100 
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A leave on skin care composition, comprising: 

(A) from 0.001 % to 20% of an active ingredient; 

(B) from 1% to 20% of a, hydrophobic, structuring agent selected 
from the group consisting of saturated C 16 to C 30 fatty alcohols 
saturated C 16 to C 30 fatty alcohols containing from 1 to 5 moles 
of ethylene oxide, saturated C 16 to C 30 diols, saturated C 16 to 
C 3 o monoglycerol ethers, saturated C 16 to C 30 hydroxy fatty 
acids, and mixtures thereof, having a melting point of at least 45° 
C; 

(C) from0.05%to10%ofahydrophilic surfactant selected from the 
group consisting of anionic surfactants, cationic surfactants 
2w.ttenonic surfactants, amphoteric surfactants, and mixtures 
thereof; and 

(D) from 25% to 98.949% water. 



2. The composition of Claim 1 wherein the active ingredient is selected 
from the group consisting of salicylic acid, acetyl salicylic acid, cis-retinoic 
aad, trans-retinoic acid, N^cetyl-L-cysteine, lipoic acid, azelaic acid, phytic 
acid, Lsophosphotidic add, tetracycline, ibuprofen, naproxen 
acetaminophen, hydrocortisone, resorcinol, phenoxyethanol,' 
pnenoxypropanol, phenoxyisopropanol, 2,4,4'-trichloro-2'-hydroxy diphenyl 
ether, 3,4,4'-trichlorocarbanilide, octopirox, 2-phenylbenzimidazole-5- 
sulfonic acid, dihydroxyacetone, pharmaceutically-acceptable salts thereof 
and mixtures thereof. 

3. The composition of Claim 1 wherein the active ingredient is selected 
from the group consisting of salicylic acid, retinoic acid, N-acetyl-L-cysteine 
lipoic acid, pharmaceutically-acceptable salts thereof, and mixtures thereof. ' 

4. The composition of Claim 3 wherein the level of active is from 0.01 % 
to 1 0% by weight of the composition. 

5. The composition of Claim 3 wherein the level of active is from 0.025% 
to 5% by weight of the composition. 

6. The composition of Claim 5 wherein the hydrophobic structuring agent 
is selected from the group consisting of stearyl alcohol, cetyl alcohol, 
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hwJ^^"* "* Pa ' mi,i0 aCid ' B °»» S^col etoer of 
ste-y. alcoho, navrng an average of 2 ethylene orfde unHa, and matures 

Lonfc s^ST" ° f C ' aim 3 Wh8rein "» h ~ » a 



a The compost of CUUm 7 herein me caSonic aurfac^n, has the 



formula: 



R 2 -HjJ— R3 
R4 



wherein R 1( is an afkyl group having from 12 to 30 carbon atoms n, a 
aroma tlc . aryl or aIkaryI groups fr om 3 f c| ^^"' 

and R4 are independently selects* **«,>.., ' 2 ' " 3 ' 

*™ 1 to 22 carbon aToms ZTJT r^"' "* 9r0Up havin <> 

<*m 12 to22caZ a t™ lx fe^T ' "* " 9r0UpS 
wjiwi atoms, and X is any compatible anion. 

tLa^n!^ C ° mP0S " i0n manU ' aC,Ure * a »»*■»-. for the 
treatment of aone tn mammalian skin, said composition comprising- 

A) from0.001 %to2W ofanac«»eingredient; 

10 20,4 °' a ' agent selected 

^megmup consist^ o,^^ c , 6 te ^ ^ 

■MOM da to C30 fatty alcohols containing (torn 1 to 5 moles 

cJTT" 9 ,° ,<,<ie -, Salura,e<i c 16 to C30 diols, saturated C 16 «o 
C30 monog^ athe*. saturate<f (o ^ 

aads. and mrxtures thereof, having a mettlng point of at .east Z 
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(C) from0.05%to1 0 o/oofahydrophilic surfactants lected from the 
group consisting of anionic surfactants, cationic surfactants 
zw,tter,on,c surfactants, amphoteric surfactants, and mixtures 
thereof; and 

(D) from 25% to 98. 949% water. 
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